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Summary. The spontaneous appearance of a Robertsonian translocation in a labora-
tory colony of genetically wild Peru\p=n-\Coppockmice gave the opportunity to study
potential meiotic nondisjunction soon after the formation of the new chromosome and
also in a hitherto untested combination of genotype and environment. Metaphase II
scores from the progenitor male had indicated a nondisjunction rate of approximately
10%, a figure that was confirmed by the finding of an estimated 12\p=n-\16%total
trisomic and probable monosomic zygotes in chromosomal studies of Day 9 embryos
from heterozygous females. The chromosome studies also showed the presence of a

significant excess of normal embryos that were heterozygous for the Robertsonian
chromosome.

Introduction

Multiple, or far less frequently single, Robertsonian (Rb) metacentric chromosomes exist in high
frequencies (up to 100%) in many natural populations of mice (Brooker, 1982; Gropp et al., 1982;
Adolph & Klein, 1983; Nash, Brooker & Davis, 1983). On the other hand, fewer examples have
been found in laboratory mouse populations (see Searle, 1981) and, apart from the report of a
mouse being heterozygous for two Rb chromosomes (Nombela & Murcia, 1977), these have all
represented single events. Several Rb chromosomes from wild populations have been introduced
into laboratory strains in which all the subsequent hétérozygotes expressed varied degrees of
nondisjunction at the first meiotic division (Gropp & Winking, 1981; Cattanach & Moseley, 1973).
Further, the resulting aneuploidy rate as determined at the second meiotic division, in addition to
being different, was broadly characteristic for each one with no correlation between the rate and
size of the chromosome involved. Because there appears to be no selection against aneuploid
gametes (Ford, 1975) but a total lethality of the zygotes formed by them (Gropp, 1982), such
nondisjunction must lead to reduced fertility and it is therefore puzzling how Rb chromosomes can
be established in natural populations. Do these populations have some compensating factors that
reduce or prevent aneuploidy in embryos from matings of Rb hétérozygotes, or does aneuploidy
occur together with some other counterbalancing process? Several authors (see Gropp & Winking,
1981) have argued that in many of the natural Rb-carrying mouse populations aneuploidy occurs
and the potential reduction in fertility that it provides serves as a means of building up reproductive
barriers which lead to stasipatric chromosomal speciation (White, 1978). However, the issue is
confounded by the finding that enzyme studies (Thaler, Bonhomme & Britton-Davidian, 1981)
reveal little evidence of an impairment of gene flow between a long-established Rb population and
the surrounding non-Rb population. Undoubtedly, aneuploidy must play some role in these situ¬
ations and it is important to establish its level in as many different laboratory and wild mouse
combinations as possible.
* Present address: Department of Medical Genetics, University of British Columbia, Vancouver, B.C., Canada
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Most of the previous studies on nondisjunction in hétérozygotes carrying single Rb chromo¬
somes have involved either: (1) an Rb chromosome arising de novo in a laboratory strain, in which
case all nondisjunction rates were found to be low and of an order of 6% (Evans, Lyon & Daglish,
1967; Gropp & Winking, 1981), or (2) Rb chromosomes arising in wild populations but studied in
mixed wild/laboratory genomes, in which case nondisjunction rates in males ranged from 2% to a
maximum of 28% (Gropp & Winking, 1981). In addition, there has been a mention of a study of
nondisjunction rates directly obtained from wild-trapped Rb hétérozygotes as compared to the
rates for the same Rb chromosome on a mixed or laboratory genetic background (A. Gropp, H.
Winking, C. Redi & G. Noack, unpublished, cited in Gropp & Winking, 1981), but the full details
have not been revealed. Searle (1984) has obtained karyotypes of embryos from pregnant, wild-
caught, females of the common shrew: of the embryos that had at least one parent heterozygous for
at least one Rb chromosome, Searle identified one trisomie in 74 embryos karyotyped. These are
the only published data that we know of pertaining to the aneuploidy rate in embryos from Rb
hétérozygotes in a population of small wild mammals.

The spontaneous appearance of a new Rb chromosome between chromosomes 9 and 12 in
generation F7 of one line of the Cambridge colony of laboratory-bred Peru-Coppock mice (Mus
musculus) of pure wild genome (Wallace, 1981b) has provided a unique opportunity of studying the
nondisjunction rate in a hitherto untested combination—a Robertsonian chromosome arising in
the laboratory but in a genetically wild population.

The aim of the present study was to determine the rate of aneuploidy in early post-implantation
embryos from Rb hétérozygotes of the partly inbred (FIO at time of study), genetically wild,
Peru-Coppock stock.

Materials and Methods

The Peru-Coppock lines of the wild mouse, Mus musculus (or Mus domesticus; see Wallace, 1981a;
Marshall & Sage, 1981) are descended from 148 animals trapped from 8 sites in the Rimac Valley in
Peru in 1976 (Wallace, 1985). In the Department of Genetics at the University of Cambridge 10 sib-
mated lines per site were bred to the F7 generation. One or two generations of outcrossing within
each site reduced the population to 5 sib-mated lines for each of 7 sites, representing 120 trapped
animals. These lines have been continued to F17 (1985).

The Rb rearrangement, 9.12, was first detected during spermatocyte screening of Peru-Coppock
mice in a male from one of the 10 sib-mated lines of the 7th generation since trapping at site 5. His
father and sister were subsequently shown to be heterozygous for the same translocation. More
remote ancestors were not available for testing, but 5 males in each of the previous 6 generations of
these lines, and 38 males in the lines from neighbouring sites had been screened for meiotic defects
and no trivalent had been observed. Therefore the origin of the translocation is likely to have been
in or near the 6th laboratory generation.

To develop an experimental population, Rb hétérozygotes were separated from a site 5 line in
the next two generations (WR). A line selected for a range of chromosomal abnormalities (WS5,
Wallace, 1982) was also started in these two generations. Intercrosses between hétérozygotes
generated progeny that were then classed as Rb/Rb, RB/+ or +/+ on the basis of mitotic
metaphase preparations of lymphocytes (M. D. Burtenshaw, unpublished) or, in a few, by meiotic
metaphase I preparations made from one testis by the method of Evans, Breckon & Ford (1964).
Matings between +/+ females and Rb/Rb males generated the Rb/+ experimental animals.
Intercrosses between +/+ mice of this stock and from the closely related" line generated the
controls.

The mice were housed in the mouse unit of the Department of Genetics, University of
Cambridge, in conditions described previously by Wallace (1981a). They were fed Dixon's
FFG(M) Mouse Pencils and water ad libitum. The light cycle, in addition to some external light,
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was from 08:00 to 17:00 h. This experiment was performed between December 1982 and July 1983.
The experimental females were caged in groups of up to four.

Timed matings were obtained by pairing overnight 20 females, one with each of 20 single-caged
males. The following morning the females were checked for the presence of a vaginal plug. The day
of the plug was designated Day 1 of gestation. All females used in the experiment were 2-5-6-5
months of age. Matings were of two types: Rb/+ females with +/+ males, and 4-/+ females with
+ /+ males.

On the morning of Day 9 of gestation each pregnant female was killed by cervical dislocation
and the uterus and ovaries removed. The number of corpora lutea was determined for each ovary
using a dissection microscope. The uterus was pinned out in a Petri dish, with a platform of paraffin
wax, and immersed in phosphate-buffered saline (PBS). The uterine wall was cut to expose the
implantations, each of which was removed to a separate watch glass containing PBS. The position
of each implantation was recorded, the implantations were opened with watchmaker's forceps
under a dissection microscope, and the morphology of the embryo was observed. The embryos
were then transferred by mouth pipette to individual watch glasses containing Medium 199 with
2  10 "7 M-colcemid, and incubated in a C02 incubator for 1 h at 30 or 37°C. Chromosomes were

prepared according to the method of Evans, Burtenshaw & Ford (1972). One slide was made for
each embryo. The number of chromosomes per metaphase was counted using unstained slides with
the phase-contrast microscope. Many otherwise good metaphases had lost one or more chromo¬
somes. For each embryo, at least 5 cells with the maximum count for that embryo were scored. The
presence or absence of a Robertsonian chromosome was noted. The slides were then stored for
later staining with Giemsa. The Giemsa banding was carried out using the method described by
Gallimore & Richardson (1973) with the karyotypes arranged according to the nomenclature of
Nesbitt & Francke (1973).

One entire litter of embryos whose chromosome preparations failed for technical reasons was

omitted from the data. Otherwise, accurate chromosome counts were obtained for 90% (202/224)
of the viable implantations.

In a small pilot study in which we attempted to determine the chromosome number of one-

celled embryos from the Peru mice, we found that, at least without superovulation, the embryos
within one litter were too far out of synchrony with each other in their time of entering metaphase
to provide sufficient meaningful data.

Numbers of implantation sites were compared for Rb and control groups by single classification
analysis of variance (Sokal & Rohlf, 1969).

Results

The results of the dissections from each of the 17 Rb/+ and 17 control females are given in Tables 1
and 2. Although the mean ages at pregnancy were comparable, 41 months and 3-6 months respec¬
tively, the total number of implantations appeared to differ in that the Rb carriers contained more,
7-2 per litter as compared with 60 per litter, a difference which is marginally significant (F = 7-38,
 < 0-02).

Preimplantation loss, the difference between the number of corpora lutea (in the females in
which they could be counted with confidence) and the number of implantations, was not signifi¬
cantly different between the Rb and control groups (10% and 6% respectively;  2 = 0-7,  >0·1),
but both values were low in comparison to the figures given for this loss in inbred laboratory strains
(9-2-48-5%; Leonard, Deknudt & Linden, 1971). Postimplantation losses in Rb carriers (14%)
were, however, within the range given for some of these strains (7-2-210%: Leonard et al., 1971;
7-4-23-2%: Juriloff, 1982), but were exceptionally low (2-9%) in the controls. The estimated total
mortality results are summarized in Table 3, in which the numbers of trisomie and triploid embryos
(see below and also 'Discussion') are added to the numbers of dead embryos which were scored as
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Table 1. Outcomeon Day 9 of pregnancy of Rb/4- x 4-/+ matings of mice

$Rb/ + S+I+
?Age

(months)
No. of

CL
No. of

implantations

No.
dead after

implantation*

No. of embryos with
chromosome count (n)|

n = 40 n = 41 n = 60 n =

WlO.l.b
Wll.l.b
WR13.3.b
WR 11.2.a
WR13.2.b
WR13.4.c
WR11.3.b
WRlI.4.a
WR5.2.b
WR13.3.c
WR13.4.d
WR10.3.c
WR10.3.b
WR11.4.b
WR11.2.b
WR7.7.a
WR8.10.b

WR1.4.d
WR1.4.d
WR14.1.f
WR14.1.f
WR14.3.c
WR14.3.c
WR14.3.f
WR14.3.f
WR15.1.e
WR15.1.e
WR15.1.e
WR15.3.c
WR15.3.c
WS548.6.g
WS548.6.g
WS5R5.1.c
WS5R5.1.c

2-5
3-0
4-5
5-5
5-5
4-0
30
2-5
6-5
40
40
40
40
3-0
3-5
6.0
40

11
9

Totals

6
6
8
9
7
6
4
5
8
7

10
9

41
4
7
51
6'
5
4
8
6
6
6
4
51
51
51

0
0
0
0
0
0
0
0
2
0
0
0
0
 
0
0
32

122 17 94"

* No chromosomal result.
t In the 4 mice for which the number of corpora lutea was unclear that number was not included in the data.

: Superscript = number retarded (^ Day 8 morphology).

Table 2. Outcome on Day 9 of pregnancy of + / 4-  +/+ matings of mice

$+/+ <?+/+
$Age

(months)
No. of

CL
No. of

implantations

No.
dead after

implantation*

No. of embryos with
chromosome count (n)X

 = 40 = 41 n = 60

WS5Rl.ld
WR15.1.b
W'Rl.l.a
WS548.7.b
WS5R5.1.b
WR14.1.a
WR15.4.a
WS5R8.1.d
WS5R2.1.a
WS5R4.1.d
WS5R3.2.b
WS5R4.1.c
WS5R1.2.a
WS548.7.a
WS5R7.1.a
WS5R7.1.c
WS5R6.1.b

WR14.1.e
WR14.3.e
WR14.3.f
WR14.3.f
WR15.1.e
WR15.3.c
WR15.3.c
WR15.3.c
W*ä48.6.g
WS550.3.c
WS550.3.c
WS552.2.c
WS552.2.e
WS552.2.e
WS552.2.f
WS552.2.f
WS5R1.2.c

30
50
30
5-0
30
50
40
2-5
3.0
3-5
3-0
3-5
30
50
3-5
3-5
30

7

7

7
7
7

5
5

7

7

6

Totals

5
5
6
7
6
7
7
6
5
5
5
6
7
6
6
7
6

0
1
0
0
0
0

1
0
0
1
0
0
0
0
0
0
0

5
4
6
7
6
7
6
6
5
4
5
6
7
61
6
7
6

0
0
0
0
0
0
(I
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

102 991 0

* No chromosomal result.
t In the 7 mice for which the number of corpora lutea was unclear that number was not included in the data.
X Superscript = number retarded ( < Day 8 morphology).
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Table 3. Postimplantation loss in mice, to Day 9 of pregnancy
% post-

No. trisomie Total no. of implantation
Mating type -ftriploid No.'dead'* implantations losst

Rb/+  +/+ 9 17 122 21-3
+ /+  +/+ 0 3 102 2-9

* 'Dead' = no embryo or very small remnant of embryonic tissue.
t Trisomie plus triploid plus 'dead' (karyotype unknown).

Fig. 1. Karyotype of a Day 9 mouse embryo trisomie for chromosome 12.
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Fig. 2. Karyotype of a Day 9 mouse embryo trisomie for chromosome 9.

postimplantation losses. These dead embryos were implantations in which there was no sign of an

embryo or only a very small remnant of embryonic tissue, usually with a blood clot. In most cases

the decidual swelling was nearly as large when it contained no recognizable embryo as when it
contained a viable embryo. The details and interpretations of these uterine structures in the mouse

have been extensively described previously (e.g. Bateman, 1977).
Trisomy was observed in 6 out of 103 living and karyotyped Day 9 embryos from dams that

were heterozygous for the Rb chromosome (9.12) and in none of the 99 live embryos from non-

carrier dams. Of the 6, 4 were trisomie for chromosome 12 (Fig. 1) and one for chromosome 9 (Fig.
2); in the remaining one the preparation was not good enough to determine which chromosome was

trisomie. In 3 dead or retarded embryos in the Rb group and in none in the control group, between
1 and 3 cells were found with 39 chromosomes. However, as they were the only cells available to
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Table 4. Morphology of aneuploid mouse embryos on Day 9 of
pregnancy

Trisomy 12 Headfold embryo, 4-6 somites; i.e. normal for Day 9
Trisomy 12 Headfold embryo, 2-3 somites; i.e. normal for Day 9
Trisomy 12 Presomite embryo; not small, but abnormal in appearance
Trisomy 12 Presomite embryo; 1/2 size; Day 8 morphology
Trisomy 9 Presomite embryo; 1/2 size; Day 8 morphology
Trisomy ? Presomite embryo; 1/4 size; shrivelled; Day 8 morphology
Triploid Headfold embryo; 4-6 somites; i.e. normal for Day 9
Triploid Presomite embryo; 1/2 size
Triploid Presomite embryo; 1/3 size; shrivelled

count for each of these embryos and as one or more chromosomes were often lost inpreparations,
it could not be established whether or not these were true monosomic counts.

Three embryos in the Rb group and none in the control group were triploid. The phenotypes of
both these and the trisomie embryos were recorded before their karyotypes were known, and are
described in Table 4.

In embryos with 40 chromosomes from mothers heterozygous for the Rb chromosomes, 61
(68%) were identified as being Rb/ +, 29 (32%) as + / +, and no decision could be made for 4.

The size of litters born to Rb/+ breeding pairs was compared with that in the last 5 generations
of the closely related WS5 subline. Although the litter size was slightly smaller in the Rb/ + group
(5-74 ± 0-32) than in the normal subline (6-10 + 013), this difference was not statistically signifi¬
cant ( 2 = 0-07,  > 0-5). The litter sizes compare well with the number of live implantations with
40 chromosomes in the experimental groups

—

5-53 (± 0-31) per litter from RB/+ mothers and
5-82 (±0-23) per litter from +/+ mothers (from Tables 1 and 2).

Discussion

The experiment reported here shows that the presence of Robertsonian chromosome in the
heterozygous state in a mouse dam of pure wild Peruvian stock (Mus musculus) leads to an
increased risk of aneuploidy in her embryos. The trisomies identified in this study on Day 9 of
gestation, trisomy 9 and trisomy 12, are those expected from the nondisjunction at the first meiotic
division of the trivalent formed between the Rb chromosome and its corresponding normal
partners. Of the Day 9 implantations in Rb hétérozygotes, it is likely that 21-3% would not have
survived to birth because of obviously abnormal development and/or identified trisomy or

triploidy. The implantations with identified chromosome defects constituted 7-4% (4-9% trisomy
and 2-5% triploidy). Some portion of the additional 13-9% of abnormal implantations may be
attributable to unidentified aneuploidy, but the partitioning of the loss is complicated by the excep¬
tionally low frequency (2-9%) of postimplantation loss observed in the control group. No data on

postimplantation loss in mice of the wild Peru genome have been reported previously; this low
figure contrasts sharply with those of between 7 and 21-23% reported for a number of commonly
used, inbred, laboratory strains of mice (Leonard et al., 1971; Juriloff, 1982).

If the frequency of postimplantation loss recorded for the control group (2-9%) is subtracted
from the residual or chromosomally-unaccounted-for loss recorded for the Rb hétérozygote group
(13-9%), the remaining 11% is probably too high to be accounted for solely by monosomic
embryos. However, it can be argued that monosomic embryos are responsible for a portion of this
total. Metaphase II scores from the progenitor Rb male carrier (4% with 21 chromosomes, 90%
with 20, 6% with 19; E. P. Evans, unpublished data) indicated a total expected nondisjunction rate
in the order of 10%, to include both disomic and nullisomic gametes. If these unbalanced gametes
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take part in fertilization, we would expect about 5% trisomie and 5% monosomic zygotes, or poss¬
ibly more, since it is generally recognized that for the same Rb chromosome nondisjunction rates
are higher in females than in males (Gropp & Winking, 1981), and females were used in our study.
It is well documented that all disomic gametes are probably viable, and it has been shown by
chromosomal analysis that they produce the expected number of postimplantation embryos, pro¬
viding that these are examined at a sufficiently early stage in gestation (e.g. Gropp, Kolbus &
Giers, 1975). Also, studies of early preimplantation embryos have shown that there is no selection
against many nullisomic gametes but that the different monosomic embryos produced by them (as
in the case of trisomies) die at different developmental stages (Epstein & Travis, 1979; Baranov,
Dyban & Chebotar, 1981; Baranov, 1983). Some die between Day 1 and Day 4 of gestation, but
embryos monosomic for chromosome 9 (quoted in Baranov et al., 1981) or chromosome 12
(Epstein & Travis, 1979) are reported to survive to the late blastocyst stage, in which case they
should be capable of invoking decidual reactions (Bateman, 1977) with the possibility of forming
implanted, if short-lived, embryos. These could have contributed to some of the 'dead' group and
to the chromosome counts of 39 that were recorded in the present study.

Of the 6 trisomie embryos recovered from the Rb hétérozygotes, 4 were trisomie for chromo¬
some 12, 1 for chromosome 9, and the remaining one could not be classified. Trisomy 12 has been
studied in several laboratory strains/stocks of mice in which the parents were doubly heterozygous
for two different Rb chromosomes that have in common chromosome 12. Depending on the strain,
embryos with trisomy 12 die on about Day 12, during later gestation, or at term (Gropp, 1982;
Gropp & Grohe, 1981). Further, embryos with trisomy 12 are usually but not always, affected with
exencephaly (Gropp et al., 1975; Gropp & Grohe, 1981; Putz & Morriss-Kay, 1981). In our study,
the existence of exencephaly could not be ascertained since it is not apparent by simple inspection
of Day 9 embryos. If the survival of embryos with trisomy 12 is as good in the Peruvian mice as in
the strains or stocks previously studied, we are likely to have identified all of the trisomy 12
embryos in the sample of this experiment. Trisomy 9, on the other hand, is reported to cause

embryos to die earlier, between Days 7 and 11 of gestation (Gropp, Winking & Noack, 1979;
Baranov, 1980; Gropp, 1982). Therefore, although we identified one trisomy 9 embryo, small and
retarded, on Day 9, we may have failed to identify others which were in the 'dead' group.

If all the trisomy 12 embryos in this sample were identified, amounting to 3-2 or 4-1% (if the
untyped trisomy is included as a trisomy 12) of the total number of embryos, and are considered
to represent 25% of the expected mortality from the products of nondisjunction, then the total
expected mortality would equal 12-8% or 16-4%. The latter compares favourably with the
observed mortality of 16-0% obtained after subtraction of the control postimplantation mortality
and the triploids from the total postimplantation mortality in the Rb hétérozygotes.

The presence of triploidy in 3 of the embryos from Rb hétérozygotes may or may not be related
to the presence of the Rb chromosome although, as far as we know, there is no cytogenetic
precedence or other grounds to link the two phenomena. No mention is made of an enhanced
frequency of triploid embryos in previous studies of Rb hétérozygotes (White, Tjio, Van de Water
& Crandall, 1974; Gropp et al., 1975), but in a mating system involving metacentric chromosomes
designed to produce trisomy 12 embryos, 4 of 53 karyotyped 10-day embryos were triploid (Gropp
et al., 1975). In the same study, however, other metacentric combinations did not yield such
relatively high triploid frequencies. In normal matings in laboratory strains/stocks, frequencies of
0-4% spontaneous triploidy in one-cell embryos have been reported (see Martin-DeLeon & Boice,
1983, for references), but their subsequent fate appears to depend on genetic background
(Wroblewska, 1971). Although some triploids may survive to the stage of organogénesis (Fischberg
& Beatty, 1951) and appear structurally normal up to 11^ days of gestation (Vickers, 1969),
many show a characteristic disturbance in embryogenesis at Day 9 (Wroblewska, 1971) or severe

retardation at Day 9 as observed in our study.
In dams heterozygous for the Rb chromosome, there was a preponderance of embryos with 40

chromosomes that were also heterozygous for the Rb chromosome. Of the 90 embryos that could
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be typed, 61 carried the Rb chromosome. This represents a significant departure ( 2 = 11-4,
 < 0001) from the 1:1 ratio of Rb/+ to +/+ embryos expected from random disjunction at the
first meiotic division of the oocyte, and suggests a preferential retention of the Rb chromosome in
the egg nucleus. Previous studies (Gropp & Winking, 1981) have suggested the opposite; in these
the progeny of 5 out of 10 different Rb hétérozygotes showed a deficiency of metacentrics, up to a
ratio of 1:3, whereas the other 5 showed a transmission compatible with a 1:1 ratio. Our finding of
an apparent 2:1 ratio is at variance with the previous reports and is of relevance to the question of
how Rb chromosomes become fixed in a population. If in Rb hétérozygotes in a wild population
the Rb chromosome is preferentially retained in the egg nucleus, the numbers of both Rb hétéro¬
zygotes and homozygotes (after mating with an Rb/+ male) can increase. Any mechanism that
increases homozygosity for an Rb chromosome also increases the chance of fixing that chromo¬
some in the population because in the homozygous state Rb chromosomes disjoin normally
(Tettenborn & Gropp, 1970), or nearly normally (Cattanach & Moseley, 1973; Gropp, Giers &
Kolbus, 1974), and give rise to few aneuploid embryos. That is, Rb chromosomes in the homo¬
zygous state reduce fertility little or not at all. Thus a mechanism for the preferential retention of
an Rb chromosome in the egg nucleus may be countering the deleterious effects of nondisjunction
produced by the Rb hétérozygote. The preferential segregation of an Rb chromosome into the
first polar body would, on the other hand, reduce the number both of hétérozygotes and of
homozygotes and, in turn, reduce the chance of an Rb chromosome becoming fixed in a popu¬
lation, an outcome that is contrary to the observations of the homozygous success achieved by so

many Rb chromosomes (Adolph & Klein, 1983). The preferential loss of the Rb chromosome to the
first polar body observed in some previous studies (Gropp & Winking, 1981) may well be an effect
of the transfer of a wild-occurring Rb chromosome to a laboratory genome.

The widespread differences in nondisjunction rates observed in hétérozygotes for different Rb
chromosomes cannot be explained by existing data. Most studies have involved matings between
wild and laboratory mice, and the observations and conclusions drawn from them are perhaps
invalid for wild mice heterozygous for a single Rb chromosome. It has been suggested that the
introduction of a wild Rb chromosome into a laboratory strain genome is responsible in some cases
for the high nondisjunction rate as a consequence, not of heterozygosity, but rather of minor
chromosomal differences between the Rb chromosome and its homologous partners (Cattanach &
Moseley, 1973). However, backcrossing to reduce these differences does not appear to reduce the
rate of nondisjunction (Cattanach, 1979; Nijhoff & de Boer, 1979). On the other hand, it is claimed
that systematic analyses, carried out directly on wild-trapped Rb hétérozygotes as compared with
those on a mixed or laboratory genome, "support the assumption that the transfer of an Rb meta¬
centric from a

...

wild type to a laboratory mouse genome may cause an increase of the nondisjunc¬
tion rates" (A. Gropp, H. Winking, C. Redi & G Noack, unpublished; cited in Gropp & Winking,
1981). In sum, information about the disjunctional behaviour of a wide range of different wild and
laboratory Rb chromosomes on a wide range of genetic backgrounds is needed before definite
conclusions can be drawn.

The present study is unique in that it involves the analysis of the nondisjunction rate in a

homogeneous and pure wild stock in which an Rb chromosome arose, not in the wild but in the
laboratory. Our observations show that over the subsequent 3-4 generations the presence of this
Rb chromosome was sufficient to cause an appreciable rate of nondisjunction and lethality. How¬
ever, these deleterious effects could be compensated for by the preferential transmission of the Rb
chromosome, a process that, in a free-mating population, could make an important contribution
towards the Rb chromosome's eventual fixation.

We thank Mr Patrick Kelly for identifying the Robertsonian carriers and establishing the breed¬
ing colony to generate the experimental animals; Ms Carole Lowe for help with maintenance of the
mice; Dr Elizabeth Robertson for guidance in the chromosome preparation and banding and for
virtually doing the karyotypes of the trisomie embryos; and Dr Matt Kaufman for instruction in
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the dissection and observation of Day 9 embryos. M.J.H. was supported by a British Columbia
Health Care and Research Foundation Fellowship, M.E.W. by a grant from the Cancer Research
Campaign.
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